INTRODUCTION
============

The incidence of bone metastatic disease is on the increase as cancer patients now live longer.[@B1] The most common site of metastases is the bone, followed by the lungs and liver.[@B2] ^,^ [@B3] Breast and prostate cancers are the two largest sources of bone metastasis (80%). [@B4] ^.^ In cancer patients, bone metastasis is a common cause of decreased quality of life.[@B5] One third of skeletal lesions occur in the proximal femur.[@B6] Approximately 10% of patients suffering from metastatic disease have pathological fractures and 65% of these fractures (requiring surgical treatment) occur in the femur.[@B7] Pathological fractures or imminent proximal femur fractures can have a disastrous effect on quality of life, resulting in pain and incapacitation, with great impact on the lives of these patients.

In recent years, the survival time after diagnosing bone metastasis has increased with advances in oncology, especially in patients with breast and prostate cancers. Surgical considerations include tumor location, type and size of the lesion and conditions inherent to the clinical and emotional state of the patient.

Most metastatic bone lesions are effectively treated by non-surgical methods such as radiotherapy, chemotherapy, immunotherapy, hormone therapy and administration of bisphosphonates.[@B8] ^,^ [@B9]

In the presence of pathological or imminent fracture of the proximal femur, surgical treatment is usually the best option. Bone infiltration by metastatic cancer causes weakness and requires prostheses or implants, to last the remaining life of the patients.[@B10] Reconstruction with endoprosthesis is indicated in patients with major bone destruction. It has low rates of complications and failures and besides that provides relief of pain and restoration of limb function. The most commonly used functional evaluations for patients with bone cancer are: the Musculoskeletal Tumor Society Rating Scale (MSTS)[@B11] ^,^ [@B12] the Toronto Extremity Salvage Score (TESS)[@B13] and Short Form 36 (SF-36).[@B14] Each of these evaluations covers a different definition of the functional aspect. The TESS is a self-administered questionnaire which is easy to understand and can be sent to the patient by mail. Also, it is one of the questionnaires most commonly used in studies involving functional evaluation in patients with malignant bone tumors and soft tissue sarcomas of the extremities.[@B15] The TESS (Toronto Extremity Salvage Score)[@B13] was the chosen instrument used in this study. Information was obtained about the impression and perception of patients who had undergone treatment; the function and quality of life were also evaluated without interference from the doctor.

MATERIALS AND METHODS
=====================

After obtaining approval from the ethics committee under CAAE number: 01390.0388.000-10 ,36 consecutive patients who underwent surgical treatment with endoprosthesis between May 2008 and August 2012 were selected retrospectively (with bone metastases or multiple myeloma of the proximal femur with pathological or imminent fracture).

All the patients completed and signed the questionnaire under the researcher\'s supervision, and those who could not or experienced difficulties coming to the hospital answered the questionnaire and sent them by mailing. From the total of 36 patients, only 25 participated in the study. Five had died at the time of this study, four were not found and two refused to participate. The surgical indication of endoprosthesis of the proximal femur was indicated in treating lesions with extensive destruction.

The Mirels index score evaluates the risk of pathologic fracture of long bones. This index is based on the anatomical location, pain intensity, radiographic features of the lesion and percentage of bone affected. Based on their criteria, above nine points, there is an indication of surgery, even in the absence of fracture.[@B16] In this study, Mirels criteria were used to indicate surgery in patients without fracture.

The patients answered the questionnaire after surgery (minimum 6 weeks), as well as in restrictions of body movements, mobility, self-care and performance on tasks and daily routines.

The following five questions emphasize the patient\'s current situation regarding occupation (employed or unemployed, student, etc), brief description of leisure and recreation activities, use of pain medications and their frequency of use, help to move or walk (stroller, crutch, sticks or wheelchair) and what factors can limit the activities of daily life (pain, stiffness, fatigue, weakness, decreased movement).

With the data collected after completing the questionnaire, analysis of the scores obtained by functional assessment (TESS) was conducted. Each question has an alternative that makes it possible to achieve between 0 to 5 points, totaling 150 points. Data collected were analyzed, and items whose answer was "this item does not apply to me", were excluded and divided by a possible score multiplied by 100%. Hence, the higher scores mean better function.

A comparison of TESS scores between qualitative variables was performed using the Student t-test. Correlations between TESS scores, age and postoperative time were assessed by Pearson correlation analysis. With the evaluation of variables that together influence the TESS score, multiple regression analysis was performed.

Data analysis was performed with the statistical package SPSS 12.0 (Statistical Package for Social Sciences), (Chicago, EUA).

RESULTS
=======

Between May 2008 to August 2012, twenty-five (25) patients answered the questionnaire. Breast tumor (48%) was the primary tumor with the highest incidence, followed by Myeloma (24%) and kidney tumor (12%) ([Figure 1](#f1){ref-type="fig"}).
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The 25 patients had an average age of 60.8 years (SD 9.82), as shown in [Tables 1](#t1){ref-type="table"} and [2](#t2){ref-type="table"}. Six patients showed no imminent fracture and the Mirels score was 10 for 3 patients and 11 for the remaining 3 patients. In total, there were sixteen female patients (64%) and 9 male patients (36%) ([Table 1](#t1){ref-type="table"}).

###### Data of patients and TESS results.

  Patient   Gender   Age   Race        side   Primary tumor                       local        PO Time   Fracture   TESS
  --------- -------- ----- ----------- ------ ----------------------------------- ------------ --------- ---------- ------
  1         M        76    Caucasian   R      Prostate                            Neck         3y        Y          7.5
  2         M        65    Caucasian   R      Lung                                Neck         6m        Y          8.3
  3         F        60    Caucasian   L      MM[a](#TFN1){ref-type="table-fn"}   Trochanter   3m        Y          10.8
  4         M        62    Caucasian   L      MM[a](#TFN1){ref-type="table-fn"}   Trochanter   6m        Y          66.6
  5         F        72    Caucasian   R      MM[a](#TFN1){ref-type="table-fn"}   Neck         6m        N          71.6
  6         F        63    Black       R      MM[a](#TFN1){ref-type="table-fn"}   Neck         2m        Y          72.0
  7         M        72    Caucasian   R      MM[a](#TFN1){ref-type="table-fn"}   Neck         6m        Y          67.8
  8         M        65    Caucasian   L      Prostate                            Trochanter   2y        Y          24.0
  9         F        67    Caucasian   R      Breast                              Neck         1y        Y          44.4
  10        F        75    Caucasian   L      Breast                              Neck         3y        N          82.4
  11        M        73    Caucasian   R      MM[a](#TFN1){ref-type="table-fn"}   Trochanter   1y        N          45.1
  12        F        50    Caucasian   R      Breast                              Neck         1y        Y          90.3
  13        F        46    Black       R      Breast                              Neck         1y        Y          75.0
  14        F        62    Caucasian   R      Breast                              Neck         6m        Y          62.5
  15        M        63    Caucasian   L      Kidney                              Neck         6m        Y          66.6
  16        F        60    Caucasian   R      Thyroid                             Neck         1y        Y          91.6
  17        F        56    Black       L      Breast                              Trochanter   2y        Y          73.9
  18        F        62    Caucasian   R      Breast                              Trochanter   3y        Y          44.3
  19        F        41    Caucasian   R      Breast                              Neck         1y        N          60.2
  20        M        62    Caucasian   L      Kidney                              Neck         6m        N          76.1
  21        F        51    Black       L      Breast                              Trochanter   3m        Y          69.4
  22        M        68    Caucasian   R      Kidney                              Neck         3m        Y          47.9
  23        F        50    Asian       R      Breast                              Trochanter   6m        Y          61.1
  24        F        56    Caucasian   L      Breast                              Neck         6m        Y          57.6
  25        F        42    Caucasian   L      Breast                              Neck         6m        N          67.8

MM: Multiple Myeloma.

###### Qualitative variables correlated with the TESS.

  TESS                                                                                      
  ----------------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
  Gender            Male    9       45.59   26.52   7.5     76.14   24.07   47.92   66.67   0.051
  Female            16      64.72   19.73   10.83   91.67   58.96   68.65   74.47           
  Age group         ≤ 60    10      65.81   22.56   10.83   91.67   60.23   68.65   75.00   0.176
  \> 60             15      52.51   23.80   7.5     82.41   44.32   62.50   71.67           
  Side              Right   15      56.67   24.80   7.5     91.67   44.44   61.11   72.00   0.773
  Left              10      59.57   23.35   10.83   82.41   57.69   67.27   73.91           
  Place of injury   Neck    17      61.78   23.89   7.5     91.67   57.69   67.86   75.00   0.234
  Trochanter        8       49.44   22.71   10.83   73.91   34.20   53.15   68.06           
  Fracture          No      6       67.25   13.15   45.19   82.41   60.23   69.77   76.14   0.275
  Yes               19      54.86   25.83   7.5     91.67   44.32   62.50   72.00           

From the total of 25 patients, only 17 (68%) had fracture/injury in the femoral neck while 8 (32%), had it in the peritrochanteric region. Nineteen (19) patients (76%) presented with a pathologic fracture ([Table 2](#t2){ref-type="table"}).

The questionnaire was applied between 2 months to 3 years postoperatively (11.96 ± 10.64). Function was measured by TESS score ranging from 7.5 to 91.7 (57.83 ± 23.78). By assessing different patient characteristics and associating them with the TESS score, there was no statistically significant difference between the groups in relation to any qualitative variable ([Table 2](#t2){ref-type="table"}).

The correlation between quantitative variables is low. Although they were weak and negative, with increasing age there was a tendency for smaller TESS value, and more time after surgery, reduced the TESS ([Table 3](#t3){ref-type="table"}). Multiple regression analysis was performed to evaluate the presence of interference from the joint variables with respect to the TESS. The final model was well adjusted (p\<0.001) and R^2^= 0.868; however, only the variable gender entered the final model. The other variables were not significant for the model.

###### Regression coefficient correlation. Variables X TESS.

                Age       PO (months)   TESS
  ------------- --------- ------------- ---------
  Age           1         0.30          \- 0.32
  PO (Months)   0.30      1             \- 0.17
  TESS          \- 0.32   \- 0.17       1

DISCUSSION
==========

Pathological fractures occur frequently in the proximal femur. Surgical treatment should be performed as soon as possible, because these fractures present morbidity and high risk to life.[@B15] ^,^ [@B17] In their study, they evaluated patients with extensive lesions of the proximal femur (neck and peritrochanteric region) fracture or imminent risk of fracture, where the indication of treatment was the resection of the affected bone and its replacement by unconventional endoprosthesis with a stem cementation in the distal femur without replacement of the acetabulum [@B18].

The advantage of endoprosthesis is that it can efficiently stabilize the affected segment, with the improvement of pain and possibility of early ambulation. However, it is a procedure with greater likelihood of bleeding and other complications; it is considered a method with low morbidity.[@B19]

Normally, if there are no clinical complications, the patients start gait training by supporting the operated limb by weight bearing and with the aid of crutches or walker, about the second or third day after surgery. Hospital discharge usually occurs between the fifth and seventh day after surgery. It continues with home rehabilitation and after the removal of stitches the patient is referred to an oncologist, in order to continue treatment of the primary tumor and physical therapy.

Patient survival rate depends on the primary tumor. The average survival time of a patient undergoing surgical treatment for bone metastases is approximately 8.6 months.[@B5] However, patients with more aggressive tumors as in the case of lung cancer, or other clinical problems that deteriorate the clinical condition, may have a shorter survival. Indeed the minimum period for interviewing a patient in this study was six weeks. Some patients had already died before invitations were sent. The average TESS score in this study was 57.83.

Clayer et al.[@B13] found statistically significant differences in the TESS values between the different age groups, with the lowest scores being in the elderly. This study, however, examined the appearance of clinical and non-surgical patients. Tunn et al.[@B18] also demonstrated lower scores in older patients, who underwent surgery with stents. Age seems to be one of the factors that aggravate and worsen the quality of life of patients with bone metastasis of the proximal femur. The worst TESS score (7.5) was obtained from the older patient (76 years) with a history of prostate cancer and longer survival at the time of the interview (3 years). The highest TESS score (91.67) occurred in a 60 years old patient with thyroid cancer, with 1-year survival at the time of the interview. However, in this study TESS had no correlation with age TESS. When surgery was indicated, the final decision was taken in conjunction with the oncologist and especially with the family, leaving them to make the final decision about the surgical treatment. Cases with poor prognosis and life-threatening surgery, underwent clinical treatment with palliative clinical pain care. TESS scores reflect the patient\'s opinion about the activities of their daily life, which differs from the performance evaluation regarding the clinical criteria and function of the operated member from the medical professional\'s point of view. TESS is one of the most widely used questionnaires worldwide, in studies involving the functional assessment of patients with bone and soft tissue tumors of the extremities. There are few study treatments with endoprosthesis and TESS. The results obtained in studies involving endoprosthesis femur and TESS, show the best results in patients with primary tumors.

The results were compared with other studies by Asford et al.[@B19] and Chandrasekar et al.[@B20], who also found TESS scores with values of 68.4 and 64, very similar to that found in the present study (TESS = 57.85), with a larger number of patients in the proximal femur. On the other hand, Tunn et al.[@B18](2008) found the same value of TESS, but in another localization (distal femur, proximal femur and proximal tibia) while considering primary tumors.

CONCLUSION
==========

Studying the results of surgical treatment for bone metastasis is difficult because bone cancer is often an advanced sign of the disease and poor prognosis. Also, metastatic tumors are all different in terms of life span, response to treatment and risk of fractures. Advanced cancer is a condition that can bring multiple complications and deterioration in general health conditions. Information about the quality of life of patients under this point of view, in the final phase of their lives, should not be neglected. In the specific case of metastatic lesions with extensive lesions of the proximal femur, TESS was able to indicate that surgery with unconventional endoprosthesis can be considered a good alternative.
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